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(57) [S»] 

[#Mfe#©] n-GaAsSSlilC, n-GaAs 
12, n-Alo. 4 Ga 0 . e AsCO$10^7^K 
S3, n-Alo. 2 Ga 0 . 8 As <7>SI 1 <T>%13<4 K 
■ 4, A l G a A s /G a A s ^Sft^FtS^^-T 
5ffif£Jf5, p-Alo. 3 Ga 0 . 7 As(7)^2(D* 
K16, p-Al 0 . 5 Ga 0 . 5 As(D%$2<D? 
7'>K17, p - G a A s S 8 SrHl&SJf U ^ 
»J*LTfft«*9 f tilO, 1 1 /J^«r»j*i-S. S 




( 2 ) 

1 

HuiEees»±Ti^s:e-r^^»ei: ltss l &&Xf 10 

BufBSttB t Jg l * y y KB £ ro^fe J; tfitSteffittB b . 

f& 2 <D? 9 y h*mt oomi^timiwim^mftm tit 
r, 20 

-rz>i&mmii6X.T}w,2CDitx-< m<r>mmma<o t>/]« 30 
v^iiis 1 (Ditm ^moomtnmb (Djvhmm t m cm- 

ffimm 1 fcctl/S? 2 tOTt^-i' KBli. ^c^yu^-z-o- k 
=¥-f 7 7°«M75SmHEettS«3i^7WJr-/^>' K^> 7^ 
tBut5^lfcJ;t>*^2c75^7 5' KJlw^^yu^— K 40 

3r -> 7° t <Dm x&mm^tt si^cfM^nt^ 
S5i/ mm^^s com m&m ^jo^fwi © 

fc1Sifc<o^ftB£«B7l^cU ^OSttBco±Tt-(i 50 
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IlfcJ:O t l2©^77 KltLTAlx . Ga 
,-xiAs (0<X 1 < 1) B*J<tt^A 1 x 2 G a 
, - x 2 As (0<X2< 1) BSr^ix-fr'tvff^bT^ 

BflfESg 1 :fes<fc 0^2(0 ;7 7 y KBli. ^lxf.OA l (T 
yU5^^7A) om^Jt^^-TX 1 Joit/X 2C0fiS^S^ 

•Sffi (xi*X2) ir^^J; 9i-rT^^nr^sr b& 

[!S*3S9] GaAs4^#»£±»^ S14B^A/ 
fc'«tro*S»I^»iML, ^oettBo±T«c«± 
^l*3<tD t ^2<03t^'f KB t LTA 1 v 1 G a 

, - y ■ As (0<Y 1< 1) m&zti^tt&ifctzb 

^ 1 jo J; t>*^5 2(Di> 7 y KB t LTA 1 x . Ga 
,-x.As (YKXK1) B*5<fct>*A 1 x 2 G a 
,-x2As (YKX2<1) i^rttlfilMLt 

yys^T-umj&t ctzmt^co^mi^^—^^^^x . 

immm lio£.rfWi2<D<7 7 y KBfi. Onh&A 1 (T 
/PS^^A) £DmfiKH:$:^-rx l*5J;0«X2rofil:^^^ 

51 (X1#X2) £&5<fc ?{zmfjt£jxX\,-Z>Z.b$: 

Itmm 10] G a A s ^f£S«Ji(C, ffittB^^ 
A,fc|g£fc<D^g#B£«Bff^U *<7>?£ttBO_LTK 
«^l*3j;t>*^2(75it7y'f KB t LTA 1 Y , Ga 
,- Y1 As (0 < Y 1 < 1) Bfc'it^A 1 v 2 G a 

,_Y2As (o<Y2< 1) mz-zti^timriii-zt 

#(c:, IltiJ;0«l2©^77h'IiLtAlx , Ga 
,-x,As (Yl, Y 2 < X 1< 1 ) m^tnt'inM 
f&CXfy^'raffimt L.fc«fiSc(D^ft:u— 

Hfite^lfcJ:^2<757t^ KB(±, ^rtt^tOA 1 (T 

(Y1#Y2) J; 5 t-^^4xTV^S ^ i: 

[f**js 1 1 ] tmm 1 0 \cm®.<D*m& u— «f 

ffifB^ 1 *5<ttJ ! M2CD5fe^'r KiWp^*), Tyu$--> 

im*m 12] G a A s ¥W*3K8LhK:, ffittB?r-a 

Ifc<ttj ! »2 0i7y-1' KitLTAly , Ga 
,-yiAs (0 < Y 1 < 1 ) B*5«tI>*A 1 y 2 G a 
,-y 2 As ( 0 < Y 2 < 1 ) f^th^f )St5 i: 
*(C, §ltiJ;tM2©^77FliltAlx . Ga 
,-x,As (0<X 1< 1) B*3J:t>*A 1 x 2 G a 
,-x 2 As (0<X 2 < 1) Bfc^ft-eft^figLTy 

Htlte^l, ^2 07t^^ K«i3J:0!^5y KB<4, ^ix 
fj»Al (T/i'$-^A) OlSjjStifcSr^i-X 1 , X2, 



( 3 ) 

3 

Y 1 tSit^Y 2 0ffiaW£5ffiicl£5££;}-t£«!:*l;i, & 
©2o« (1) , (2) <D o h^^-fixA^mW.^ 
YKY2<XKX2 
Y2<Y1<X2<X1 

[ti*js i 3 ] 1 2 icte«w^^ u— tf 

V>T, HufE^l*JJ:U ? ^2(D3t^-l' KStf>9*>T\ -?:*L 
"bWMJ^JtYl, Y 2£/h£<^Z&Lfc{l!|rol8IJ*£*:t 

[»*3S14] fj!|#JS9&<^L 1 3 <7><^-f *X75>fC|E*c 10 

U J.o5t^f-r KI©7^5 - >7AjiSfiScJt£0. ltil 
T-0. 3WTt^5<t o\z.WCfc\^tL^ b*¥fWLb-rz>* 
jgffcu— if 0 

is] g a a s ¥m#-m®i±iz^ Sttg^ 

itmiisXVm2(D^4 b'Mt LTA lv , Ga 
,-y,As (0 < Y 1< 1 ) S*3J;0«A ly 2 G a 

,- Y2 as (o<y2<d m^t^ixm^.-r^t 20 

Ilfc-J;0 ! l2(?)^7-7Kii:LtAlx > Ga 
,-x,As (0<X1<1) J1*5J;T>'A 1 x 2 G a 
, - x 2 A s (0<X2<1) mZttl^frBlS. Lty 

BfiiEB 1 *5<tU t B2C03t^'1' KJitt, itlbcDA 1 (T 

mmm ns£vm2<D? 5 kjki, tnh^A 1 (r 

<D*flj£ifc£^X l:fcJ:t>*X 2<DffirtW<£ 30 
5f (X1*X2) i^SipfC^^tlTI/^r tS" 

[ff #>S 1 6 ] if *3S 9 4^L15 w^-rtuW-fEitte 

Sr tttt t -T 5 u— if „ 

[ff*JSl7l ff?}t3l8, 9*5<tt>*l 5 cDl^TtwW;! 
f BffiO ¥*tffc 1^ —if izts V * X . 

COM^it^/h £ 1/ ^IJCO 7 y KSwMffiSr, 7 /i- $ = ? . 40 
^©la^tb^^^uMfliJco^ 7 y K»©BU*«fc 9 i>J¥< 4 
5 «t 5 L fc r i £ <t -f 5 if . 

[W*«l 8] ffjfcJgl&t^Ll 7 <£>l^-f *l7WC|Eif£ 

452 wm<r>*mimw*$iKizmm ufc#ft*^-#F 

Pit $ tix ^ -5 r, t £ *ftft <t 5 u- if . 
[ft*« 1 9 ] UtJfcJg 1 &V>L 1 8 CD^-rtt;4»{CfB«fe 
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— if= 

- (1) 

- (2) 

T^ri* i o 0 /* mti,Ji<DifiS^f fe!Cg5££;fxTt/^ :ilr 

[fi*Jl2o] tf*«i ftv*L i 9 ©^-f na^te* 
u-if commit mcis\,^x. 

Ktti- 5 r. i: t -T 5 u— tf <0|gft^j£ o 

[ff *JS 2 1 ] 1 4^ L 7 ©v^i"ix*»tlE*o 

tftCioV^X, 

* tea **ijTneflH4Ji ©±T«-{ie-r a © v ^fn 
if. 

[0 0 0 1 ] 

zyy/t-^r-vMmt l fctPi^© ¥m# u— if *j j; tf ^ 

[0 0 0 2] 

j*^&ffifiti-z>mmmcm^z>i><otf3b?> 0 r©«t 54 

■C*>S*«, iBJ3t^rtg/j:«i*p^**T?©Ba«,i3tffl^«5 u 

[0003] g»^roieg^i^sij^-rsfci<)(c 

(i. 1 0 0 mSaroft©it>fttfet T-^t5£^^ 
z<DUm<Dl&*a&ftt£oittt}\az. itmfti'— if 

[0 0 0 4] 5>4^m^»^frU-if i LT 

is. mi 2{d*-f-<t otiitm K«##w#m4T-#F 

G a A s SteSrffll^Tffi'ttSt-A 1 G a A s /G a A s 
*©*a*^F«iiSr»fflUfctO-e» n f©G a A 
sSKiCn-GaAsi, ?7yKi, Jttf'f KB, 
*^ , 'f Kg, ^ 7 v KSfcitf p -G a A s S 

[0 0 0 5] 2? 7 y K»J3 i KStt 



( 4 ) 

5 

AlGaAs(D7;K^^A (A 1 ) (Dm&lt&M^^ 

IRt 6 - 4: tc J: 9 **t-eno«^«tBS:*fc-r i 5 Ic 
K^*ixTV^Sfc©-e*>6.- Sfc, SttJBtiU A 1 G a 
AstGaAslSrtf, IE?Lco K • zfv 4 jftfiS^fc 

JiOff^tttt. HD&»*fcfctti* #J 

XffO. 1 ^miSCMt^e 
[0 0 0 6] [Hi 2 (a) it:o<l:3l:aWLfci 

[0007] 0 feS CH (separate confinement 

heterostructure) fltaSSrSffl^S ^ i (C i 9 % rixfc 

Lt, Kl, ^72/ K»OHBfc/hS<ft5J: 5te 20 

£Lfc*f3. iStt**r*i>4: LTTt^f-T KfOiitu 

Jfc^T, (b) Ktti|fc-C*Lfc J: 5 

[0 0 0 8] Sfc, 5 5 8 7 6 8 (C;^ £ 

N (graded-index) -SCH^^f ^<Dffif$,k [^XWtl'ftz 
raffle u—1f««^BB*SttT*3 9. r*U-J:9, 

[0 0 0 9] i:5-c, -kSiOJ: 3 fc^Wric^fcO)-? 
4r^£i-£*«/£^cOt e -^ 4ra***ttlCfWMf 

[0 0 10] Lfc^oT. r<0J:3te«i!l£4:#4:J&Siii« 
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[0 0 11] #3191 (i. ±IE**l£«*T#£j|xfcfca> 
[0012] 

m&mtzz>£o\z&7£Lx^z><DX\ c^tic^vN 
h-t&j: o^ft*), ^fctLxmrntftv^^-fc 

r a*tf>*flE$M& <0 fcT- * 4: *««#**> 

^ kfc—$c-rz>mj£<Dh<D\ztt:'<x^ m&v>m*£mm%: 
isxmm&cofa^&mzzbfcxgzkmz^ mm 

titit&mZ r 4: 5 J: 3 S. 

[0 0 13] lt*^2(c|a*038Wtc:«ttLtf, et§=Jftf> 
ITi-ttfitS^ftii: LTS 1 *5j;tf|g2<5^ 9 y 

[0 0 14] £fc, »*^3^iBtt^)*MfcJ:ntf, Ji 

-T 5 r <b J: 19 Stt*(^](7) tf— «9 ^ Sr»J»-r -5 n 

[0 0 15] !S*^4<^*W^«tntf. f§tt^<7)±Tt- 
K^5^SM2|c»4: LTJB«f*«:»«6 J: 5 WKfcLfcKS 

«ft-TS4:*(c: x ^^filir^hJfSrt* 
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7 

[0 0 16] W#«5©«WfcJ:Jxtf. fiH4**>_LTK: 

mrtztmc. & h\c^(D±T\cmm its i *s&x*m 

2<T>t = 7 y KB£Ktt£fll/!Jt£ U !g 1 <fc tffg 2 tf> ^ 
KJf^/SW^cJ;«9t>/h£<, lo, 8»SiT5Jf?lifc5^ 
lT3Sg2fc5VM2|gl<7)7fc;</'Y KJi^JSW^O^hlli 

Xi/7 h£i*:Z>zkfrX$Z> X olztev^ ftVkJgx<nyt 
Z>Z\kfcX$Z>(DX\ f£&mx<Dmffi&£Xf%:<D^*;i' 

[0017] m^me^mm^xti^. ?s&m<D±.T^ 
mm\^x&rt%wiite£xfm2<D%:if4 \*m<o=****e 

is k** 5/ (Drnxmimmcmt-f s £ o it 
fcrtyzftmicft^is^z-ktfxzzkmc^ ^tihco 

[0 0 18] »*^7^>?8K^ctjxtf. SttS^>±T^ 30 

[0 0 1 9] IS*^8C0%WtCj;ix«, GaAs» 40 

ITI-ltf 1 *5 J:r;f 2 7 y KI t Lt A 1 x . G 
a,-xiAs (0<X1<1) Ifei^Alx 2 Ga 
i- X2 As (0<X2<1) ^ttl^tlAl (T 
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[0 0 2 0] fS*«9^3gWJc«tJxfi, ±IE«fig<7>4>(D 
^StMO±T^BSELT*l*5±tf*2©*^ Kg 

[0021] ti*ii i o commz. J;*U£ % G a A s 

<£>_hT(^lfi 1 cfct/SS 2 <D%334 VM k LTA 1 Y , G 
ai-y.As (0 < Y 1< 1 ) fS%:&£X$A 1 y 2 G 
a,- Y2 As (0<Y2< 1) m^tlfltlA 1 (TA- 
(Oia^JtSr^i-Y l^octl^Y 2©ffi^S^5 
J: -5 {^Mffc*i~Z> k^lz s W,\te£-aW,2<D? =7 y YMk 
LTA l x i Ga , - x i As (0<X1<1) JlSrJg 

kmz^ mi^oxum2co^:0^ vm^t^^^-v^cd 
mj&tt&mttzx okz.wtfe^x^tib<Dmffim*g<tez> 

zm&k i*x%)m<Dfa±&mv. L^t, mzL-tzxsD 

[0 0 2 2] ft*ril l^JSWKiixtf, Iifcit^i 
*^-T KI©IWJ:nf<»*Lfc^ ffl«f*^<Z> 

(0*«t«Sr«i#Ji-5 r. k frX% 5 <£ 9 JdftSo 
[0 0 2 3] t»3ftJSl 2(0«WJClJ:nrtr, G a A s ^« 

\Z^lHt6^UW>2(D%^^ YMt LTA 1 y i G a 
i - y i A s (0 < Y 1< 1 ) m&&XfA 1 Y 2 G a 
i - y 2 A s (0<Y2< 1) m&*ti*:tiJtmirZ>k 
mite£Xfm2<D?7y b*mk LTA 1 x . Ga 
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i-x.As (0<X1<1) mteXVA 1 x 2 G a 

,- X2 As (o<x2<d «£*n-ehjgj$u -t 

tl?)#IOAl (TA^~*A) (Dmi&ft&ttX 1, 
X2, Y l:fc«fctfY 2©ffiaW£3ffil-»^£*l5 
Id, #C«0 2oCDBl^ (1) , (2) <7)9^<m^-f*L^<£> 

[0 0 2 4] »#9U 3(^«WJC«tiXfi. flutes 1*5 «t 
tJ%$2<Dfttf^ \?m<0?-hX\ "ttlb<DMf&\£Y 1, Y 

2 < Rj£ Lfcffll^j¥^^:# < »3t LfcWGHBW 

[0 0 2 51 «*Sl4^|CJ;jxtf, t^yVm^ 
T/u^^^Am^JtSrO. 4J£JLL£U lojt^ Ki 
^T^^^^AlE^it^O. lJ^_hT-0. 3KTt45 

Di£#>s;i tds-e^SJ: 5fc*tK cco^ N S+ry 
J: 5 M>i5 0 

[0 0 2 6] ffl*3Sl 5^KtdJ:tLfJ, GaAs** 30 

{-^l^oJ:t>*^2cr)^:^^ KJf £ LTA 1 Y , G a 
i - y i A s (0 < Y 1< 1 ) mtS&XfA 1 Y 2 G a 
i - y 2 A s (0<Y2< 1) m& J £tl*:1nJ&J&-fZ>k 
ilfcitfg20^7y KltLTAlx . Ga 
, - x . As (0<X1<1) B*3«tt^A lx 2 Ga 
i - x 2 A s (0<X2<1) ■Sr*n-€ftL»riEi-** 
^5cT% L^tJBl*3J:W»2<o*^f>r FTP* A 1 (TA- 

^ 1 £><fct>*S?2tf)^ 5 3/ KJ105A 1 (Tyi^ ^ 
(xi*X2) kt£Z>£olcteJ&l,ti<DX\ &m<vmtft 

m<om%^^m^^k LtM^ML^i^ 

[0 0 2 7] fl|#Sl 6(0»Mt-«tixtf, *Xf^f KJi© 50 
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[0 0 2 8] 7*>389!fc:«fc*Lli* ^l*5J:T>*m 

v>fflij(£>^ 7 > KJB<z>KJ¥J: 9 /^ipCMU: 

[0 0 2 9] »*3Sl 8C0*W^«ttttf, ffittJB*. ^ 

lisr/h* < t^M^t^i £ &x% z><Dxm%Mm* 
[0 0 3 0] tt*3S2 1 <Dmw\c&ti& s ¥m»m<om 

[0 0 3 1 ] 

£AlGaAs/GaAs IO^H^Fi(7)gtti 
©**»ttK:oi^-Cia 1 ^^Lll4Sr#8aL,^7!i5^|ftp^ 

[0032] in 1 {±mmmm^m^^^-h(DX\ 

SftSffii: LT^n-GaAs (ilWniOGaA 
s) S*Ei±fc2fc(0*^«*B^llJkas^$tLrv^ 
ST. GaAsStSl±l-ll flIJ¥0. 5/zmCOn 
-GaAsl2^ii^Jx, r(7)±(C(^ JKffl /xmCO 
n - A 1 o . 4 G a o . a A s 1 <7)^ 7 y KJB 3 

^LT^il^n, rcojitc:, Jgffl // mCDn-A 1 
0 . 2 G a 0 . s A s i^^ 1 (Dittfj Vm 4 <h LTffi 
if £*LTl^£o 

[0033] ett»5^aji»*snTv^ 
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<5o f£te^5f;£ x fl!J?l 5 nm<DG a A s^5 a^6l 
5nm(DAl 0 . 2 Ga 0 . s Asi5 

7. 5 nm£#5 0 

[0 0 3 4] Z(Df£&m 5 <£>_hlCfi s Hi? 1 n mCO p - 
A 1 o . 3 Gso. 7 As JldSff 2 <D%j34 KS 6 £ L 
TSJI^Jx, rco±(^fi x IRffl /*m<7)p-A 1 0 . s 
Ga 0 . s Asi^2^7S/Ki7tLtaiJtL 10 
TV^ 0 tit, r CO_h{Cfi^jf:0. 8//m<Dp-Ga 
A s«8 3ft«aiJB**tTV^5 0 -t IT, m&\,tz.W>\<r)t 
=7 y KB 3 «:$A,-cr;ixJ: «9 t>±^ffitti-*^»#:* 3 

[0 0 3 5] r©J:5*^*tt«:*-r»»liitt-t 

£ 0 p - G a A s 8 8 <7>_bffilCfiJ\ 0f^^>^ h^-f ^#5 

(10 0m mJW±T*0»Jx.fi4 00/im) Ti^Ii 9 KBB 20 
PSP9 a 36S«fiRS*tT*5 9. p-GaAs|8^iffii: 

^pSffllilOlt 0iJx.fi, Cr/Pt/Au (K« 
f MxJf « 1 5 n m/ 3 0 0 n m/ 6 0 0 n m) 

G a A s/f 8 ^ y#^s99 heMlTl^o 

[0 0 3 6 ] $fc, n-GaAsSSlO|E (TS) 

^fflm^l 1 f3\ 0»Jx.fcf, A u G e/N i / Au(DM 
■ * 3 LfcfcG>"C, CWaoTp- 30 

G a A s StRl ^ v9^^99 h^MLtl/^ 

Au/SnlrSlML/it^\ H*Ufc^« 
(Cu) »^ffiirSS-&-r5R(caUfct^-Cfe*o 
[0 0 3 7] ±^<Df||/&fe::fcl^T. A 1 G a A s 

(A 1 ) <7)*&/£Jt£*i-ffiX 1 , X2, Yl, Y 2 <t L 
X, i 1 0^7 7 Ki 3<^A 1 MtkX 1 (i To. 4 J 

i2^^77Kf7^AlWitX2|j: ro. 40 
5 J TfcSo Sfc, Il(7)WV Ki4<OA 1 ffi^citY 
1^ To. 2j ffct), i2^3t^Ki6^)Alfiric 
ttY 2 «: To. 3 J ffcSo 

[0 0 3 8] _biSo#^<o***^— Zk©<t5^ 

LTSat^tb^o n-GaAsSSl©#*i#|2- 
8(3, MBE (Molecular Beam Epitaxy ; #T-|ft^fc 0 ^ 
=*3/— ) ffife5^(iMOCVD (Metal Organic Chemic 
al Vapor Deposition ) if \Z ± 9 (K&fflS^fiR: * tt 

So 

[0 0 3 9] n-GaAsSSHC, Rff 50 
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0. 5/im(Dn-GaAsi2, fg£M 1 /i m<Dn - A 1 

0 . 4 G a o . 5 Asl (Sl^7yKi3) , Slip: 

1 /i m<£> n — A 1 0 . 2 G a o . 8 Asf (|1 GD3fc;tf 
^Ki4) , Alo. 2 Ga a . 8 As /G a A s <Dg> 
fii^^FfltJgSr^oSttB 5 % W* l n m<£> p - A 1 

o . 3 g s o . 7 Asi (^2 <Djtm Ki6) . mm- 

1 // m<£> p — A 1 o . sGao. 5 AsS(1&2<D?7 
2/KJB7) ioJ:t/^ii:0. 8 n m(Dp-G a A s Jl 8 CD 

[0 0 4 0] AlxGa,- x As ^^b b b 

ttl (dffi^-r-SG a A s t A 1 A s fcWJffH Dtt^ 
5TOt'S>5^t, n-GaAsSffiKO±C 
a®i"^>^(*S 2 ~ 8 <7)A 1 x G a , - x As OT/U 

[0 0 4 1 ] ^*|2-8^Wlf:tl:, ^ 

h y y^77^^ffl^^ii 

^y^^^&aiffftorjgrici-St^rN n-GaA 
[0 0 4 2] ISfctC, ^^g|5CO*®joJ:t>*n-G a A 

2 (DWim^m o x o \z&mm 9 ti,xs i o 2 m&miiz 

"T5 0 ^^it6iftlR9^ #iJxJ2\ 7 P 7X-7CVD4^ 
^rffifc: «t 19 fifclKJBjS-rSo »v^T, p-GaAsi80 

LT4OO/im0ii-ST#4t5o rixtt, ±JEIrI« 
{C, 7thyy^77^J!ll*ffft5^ilC±ot/^ 

[0 0 4 3] ^95 9 a SrJKril LfcttlSt?, r 
icpSffltffiiot^fifctSo :©pSM1ioii 

m^-t^A (eb) m&mteifizxv. m^t. t>mm 

IgffflatCr (^nA) /P t (S^) /Au 
(A) ^^^Mfll^:, -ttt-lrixllKffi: It 1 5 nm/3 
OOnm/6 0 0 n m^S^JlKft^H LT«1M b/c 
fccoT*$>§ 0 AMtt^fRALa («»Jxfi3 6 0°CSS) S: 
tTft5 - tlz£ «lH«9 35SBfe*SixfcaB5>Op-G 
a A s m 8 dr <OR|-C*- h Sr^t" So 

[0 0 4 4] — *\ n - G a A s Sfi 1 (Z>»ffiiffl^*i. 
iffiCnlffltSll^tSo r(DnSffl®Hl 1 

ifffltLTAuGe (M;^r>A) /Ni (-5/ 
4r/u) /Au (&) <7)#^MJII^, 9f«<o«»-ciH»:* 
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MMtT^otn - G a A s 1 t^— ^ y ? ^> 

**h£ffM-T3o ^<7>m, niffltiiioiiic 
[oo45] mm^. y&&*mm iti^j: ? ta^m 

-7(0^4 X{X^ 5 00/imX 8 00//mt'fc 

u iiffli^pSMfiii o 

(^tB^ffli^ LTlOO/i m«±Rl*5 wi^iE*) 20 
[0 0 4 6] ±|E«fi8:Of^ffljCov^TRWi-So 

(nfttfj KB 6 <!:<£> A 1 *aj#tt:Y l , Y 2tt-€rtt**ixY 
1 = 0. 2, Y 2 = 0 . 3tfe^ :MiYKY2© 

KJf 7 iOA 1 ffij&JtX 1 , X2|«tlfttXl=0. 
4, X2 = 0. 5t'fe^ XKX2©Bii45 0 L 

0<Y1<Y2<X1<X2<1 30 

fcv^5BB»«r*fcL-CV^ (B*Sio©S (l) fcffi 

[0 0 4 7] r r T% AlGaAs^ffflC^^T 

a i mf&&<Dm&±$<~fz>kZ:<Dm<Ds<^ k** 

l:ioW;^(DA U£^cit^^-r<b> @2 (a) co 
J:^-*^ #<59#^2gft:/i 2 — 8(7)SSf^nC7) 

SMS-Mc-IrHS (b) {^-TJ; 5i;ft5o <C*5. Al x Ga 40 

, - x As^(Dttmz&rtZA\mf&i£km$Tmnk<D 

WflU-O^-Ctt, Kfi8 5 0 n m (7)^*1 ITi 4 (^7^ 

[0 0 4 8] ±iEO»-&, 1^0 (a) T*iS, ?£t£Jf 5<7) 
Al»Jlt«:*t»»ft, te^WWiOIIWfcJfc^T 
u-c* LTi^sas, f¥#M-tel2 3 tr^-r J: 

3 Q Cixtt, «ft^lB«fWA«fi¥*M5 a, 5 b 
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*<L>£ LT|gl:fc£U<Sg2<7>3t#-f KJB3*5«fct*5«r& 

<Bir&ft5^ft:i3 f 4, 6, 7 <DJffi#f*tfS ±i£<£> 

6 io«t tf» 20^75/ K« 7ffl0oHSf* J: 0 < * 
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4ffliJ(Cv-7 K ^TffittJi 5 I:*ft504«lt5^ <t 

[oo5 2] ts*d, nj2 (b) L-fc^mmmm(D fc 

Affile:* Lfc t (D t H«(^MS:#5 ^ i ^T*f 5 e r 

0 2 (b) tCTj^Lfc^ptc, ytmm&46W—*VLW$: 
r k&X*£Z>(DX'2bZ> 0 

[0 0 5 3] r<o«*^*5V^Tfi. ffittJfSS:* 

'fctbt**>f Ki4, 6SrAlGaAsK*««lT 
V^OT\ ^ti&S^r 7 8 0 n m~ 9 0 0 n m<D®H 

r% m^&^<DmMmm<Dm&icte8 5 0 nmgsi-R 

100m mKitM 0 0^ m(C^^LTV^(DT\ 
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[0 0 5 4] ±E«*^*5l^T. KJB4, 

6fc±W7y Kg 3, 7 A l »fiS:M:<ofitSrJ5c^ <t 5 

t>%, Jill co##-f Ki4 k$B2<Djt#'{ Kg 6 k<DA 
l»fixUfcYl, Y2£r^*l^ixYl=0. 3, Y2 = 

0. 2 i: LTY 1 >Y 2<0§§£&<b&<5 £ 5M33:>tU ^ 
1^^7y Kg3<t3l2co^:y Kl7t©A lffi^Jt 
XI, X 2^^in^tlX 1 = 0. 5, X2 = 0. 4tl 

?ti<DA i mf&\£<o±'hm&&. io 

0<Y2<YKX2<X1<1 

iv^5BB«Sr*fc"rJ:5fci-5ri-c*>* (Kl*5io 
cost (2) KffiS) 0 ^coSJPr. HI 2 lc*-*-|B«tt. ffi 

cogfi^faco tr— (9 ft ^MMco^^t^-r^ r. 

k&x*%z>o ±m<Dm&&ffiti-f£o\z&¥m 20 
[0056] (as 2 <n%mmm m s i* % ^m<om 2 

5fis ^ 1 CO^ 7 3/ Kg (A 1 x , G a , - x , As) 
3*5J:U^2<D^7 3/ KS (A lx 2 G a , - x 2 A 
s> 7 co A UlfiStitX 1*5 <fct/X 2£rl^ Dftti: Lt 
TO. 4 J iZtZ^Ltz (X1=X2 = 0. 4) ir^^T* 30 

fc<5 0 rco,^. HI 5 (a) A\mi£tt 

Kl6 0PifCiAlMltYl (=0. 2) *3«fctfY 
2 (=0. 3) <D**sjlftaffi*c|9!^$*LfcttlBi:*« 
tcor-fo^o 

[0 0 5 7] r<z>±5/j:«fi8i Lfc*H)6«ffi»c*3V^T 
-f KB 4, 6 0>A IJfijfctfcYl, Y2AmteZ>£l\CWl 

i££tix^z>z.kt>*z>. &i<Dmmmmkmm<Dftm%} 

%:&'&Z>^kfrX%Z>£olcfj:Z) 0 «fiK_h(c*5^ 40 

£ffitC|£^£<OT\ Kg4, 6 <OA 1 #fl/&ifcY 

1, Y2O»«pTffi<C«36SjE<fta 0 

[0058] ±eiEK««K:*5v^tt\ ##>r Kg 4, 

6<oa l »*Jfc<B«i*:fc0>J: 5KH»*Lrt>mttH©f^ffl 
J»*S:»Sc:t^T-#So -Tftto*>, « l 03fc#>f Kg 
4 4: * 2 (D%13s< Kg 6 & co A 1 jBricJt Y 1 , Y 2 £ A 
tt#*5wtJCctf9, -tn-fixYl = 0. 3, Y 2 = 
0. 2i:LTYl>Y20B8«t*S<t5(CSa:^i-6r 50 
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kX\ -tix«x<DA 1 mj$LVc<n*:'bm&*. 
0<Y2<Y1<X1 (=X2) <1 

M(;ro^TtSl2<05t;#-f KgdOfcv^ 

[0 0 5 9] £<blc s ±iEoii«S:j«fci-J:5*ii3t^-f 
Kg£>£U^7:y KgcOA 1 S/Stt^lS^-r 5PS «9 f£:fc5 

R^tsrimsu &*m&m<omm^^xh 

[0060] (m3<ommmm) i6it *5B9§<ds3 
<Dmmmm*7f:-th<ox\ mi<Dmmmkmtez>kz 

^>fi, 1 (O^tiS^ Kg (A 1 Y i G a , - y i A s ) 
4*5j:t>*^2<03t^-f Kg (A 1 Y 2 G a , - Y 2 A 
s) 6«)A 1 jfijjlcltY 1 fcitfY 2 ISfit Lt 
ro. 2j ^/EL/c (Y 1 =Y 2 = 0. 2) 
£>3 0 ^cO^Sm. HI 6 (a) {^-Tck 9 Aim.fS.it 
XTjk-tftmm "CttfB 1 CO ^ 9 s/ Kg 3 *5 i tfjg 2 co ^ 9 
y Kg7<OS^(OA 1 ifij&itX 1 (=0. 3) &£XfX 

2 (=0. 4) (DfrAmtezimz&fcztitzftmkftz 
b<ox$>z> 0 

[0061] z<D£itemf&kLttmmtemc&^x 

tLtMl#±Vm2<D9?v Kg 3, 7COAlffl^citX 
l, x 2tfW£<5 «t 5«c|9:«*ixTv^5r.4:^&, mi 

£Vbm^ffimtmi&ktez>k&\c^ ^Ki4, e 

Kg 3, 7^AlMJtXl, X 2 COIS^ oTtgftitI^J[S 
<ft^ 0 ft4o, JLE*lfi»«B^*5V^Tt>, 9S2<omW& 

mtrnmic^x* AUi^jtsrs^is^t-is^-rsj: 
[0062] (m4<Dmmnm) B7it *«w^»4 

coH^ffi^^i-^cor% Si^UffiJKffitafcSt:: 

aEl*5<tt^»2^*^ Kg4, 6fcftx.T, • 

rtcoA i a*jts:attWJ-^t*-e:fc«fiS:o» 1 *5 ±ut 

m2(0%iS^ Kgl 3, 1 4 ZWcrtZ^-tlCX «9 N GR 

I N-SCH (graded-index Separate Confinement He 
terostructure ) k Lfc k Z %Xfc> 5 D 

[0 0 6 3] i-ft*^. 07 ( a ) tC^fct 9 tC. gl 
<D%1J4 Kg 1 3 4-ff^UTV>5A 1 Y i G a , - Y , 
A sgcOA lifi/£tt;Yl£\ ffittl5«^il(0^7y 

Kg3fiiJ(d^]{tT ro. 2J frh ro. 3 J *t?iS«fcW 
K:»ki"SJ:5K:»ritLT*5 0, %2<Oit354 K 

g 1 4S:MLt^5A 1 Y 2 G a , - Y . A s gcOA 

llftfifcJtYlS:, Sttg5«iJ^b^2tO^ 7^ Kg7ftiJ 

KMtfx ro. 2j ro. 4j ^taftWcfftt 
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6<fc ilcffMLtv^o roi olzmfSLirZZ. tizX 

9. p - G a A s 1 8 <Di®»e>iJ ^l^t^I 

9x^(0-7*? r^Mtmm (b) (c^-ri: 9ic^5o 

[0 0 6 4] rO±?&#ifi£i Lfc#*J£^JSt£:fc^T 
t>, f§ttB5 0j^{IJ{C3fc;*M KJB l 3, 14£^LT1£ 
^btlfc^l^5J:I/^2<7)^ y y KB 3, 7 OA lM 
tfcXl, X2#J|*6J:5lcRj££ixTV*5;i t^?>, 

jg i (ommmt mm^m^m^m^ z t a*-e# a ± 
3, i 4 OA i mf&ttzmm&uzmkzitzGR i n- io 

Mat, a i a^itsrs^i^i^^t 5 i 5 
cooes] (msnmmftm) ms^xx/mon, * 

mteZt^Zte. 7fc#^KB4, 6£I£ltftlM»££ L 

m9 (a) (C(ir(7)«|$(^£L/t#l^A lMit^: 
^LT43<9, f^g] (b) (C(2#/f OjStJr^^LT^ 

[0 0 6 6] :^J; ?#f#/#£-r5r t^J; 9, fffi*^ 

■So 

[0067] (jg e (Dmmwm) m 1 o 6 30 

(oummm^-thcDx^ % 1 (ommmmtm^ t z. 

^5T^5 0 8UO?fc;tf-f KB 4 OlIUfLL 

1 £ 1 . 5//miU IB 2 0^;^ KB 6 Ofl|[J]pi L 2 ^ 

i. o /im^ Lfc£;i^~e&<9, 9 , js#t^o 

*#vMiUJO#;;tf-f Kg4 0JIIJlp:L 1 £ia#T^O/h£ VMM 
©*#>fK)B6©JRj![L2J:?<)*< (L1>L2) t 

[0 0 6 8] HIl 0 (a) tt, r^flt^lCjoJtS*** 
2 — 8 CD A lifi^ltSr^-rt^T-fct). IHIH (b) 40 
#(0##^ft:@2-8O®tff^n<7)^Sr^ 

A 1 tofcl*;^^ KB 6 OA 1 jfij&Jt <fc <9 < ft 

(b) ic^-r if- *«:3te#-f KB 

4 0fflJ(cv7 h£i±3r fc*"C#6J; 5tt:ft5. 
[0 0 6 9] roip^WfiRt-rartJcio, alio 50 
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mmmmici3rtzmvTmmzj:z%)3kic)mx.x. 

Jz£l£Z>ZktfXZZ>£i\ztj:Z> 0 
[0 0 7 0] fcio, _LK*J*fc:fcl^T, 3t^KS4, 
6*Ji^7 2/ KB 3, 7 OA m^itOffi^oit/Ki? 

[0 0 7 1 ] i-ftto*,, »lW>f K»4*5j:l/S§2 
03t>tM KB6 0#*&/&ltY 1, Y 2 Sr-ttb-PiX, Yl 
= 0. 3, Y2 = 0. 2JrLTYl>Y2iV^BIffii: 

5 5/ KB 7 OA 1 ffij&ttlX 1 , X 2 Sr-tix-eixX 1 = 

0. 5, X2 = 0. 4^:LtXl>X2i:^9Sff^i 
3 <fc 0 KLRaE: -etb-etLOA 1 m^citO^/jNgl^^, 
0<Y2<Y1<X2<X1<1 

[0 0 7 2] £ib(C, ilW>fKS4WJRSLli: 
g2^W KJf6 0JBIJ?L 2Sr-tive*lL 1 = 1. 0 
;zm, L2 = l. SMm^lt^tLb^/K^^. L 
2 >L l J; 9 -f- -5c 
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ttJi5 0tl««rit>4>4: Ltfe^^Anf ^otttl©^ 

[0074] 7 ommmm) m 1 1 *i*asw<o« 7 

0^ffi^Sg^r^-TtOT% *4<Z>*l(fi»ttfc»ftSi:r. 
^>fi. A 1 |artJt^jftW^*<bi-SJ: 5^«**ixfc 
$lioJ;(;i2«^ KB l 3, 1 4 0^^noffi| 
fL13, L 1 4$rS^^ai¥tC^Lfci:r^T*fe 
5o i"*to*>, Il^W KB 1 3 0fllJ?L 13S: 

1. %2<D%33<< KB 1 4 0lfL 14% 

l. 0 vmklsfztZZXtb*) , ~tilz£ <o , m$rm<D 

±%^®\<nyttfs( KB 1 3 0S1J?L 1 3£r/S#f^O/h£ 
^«©3t^f>f Ki 1 4 Ol»L 1 4 J: H*< (L13 
> L 1 4) ^LfzZ. t\Zt£% 0 

[0 0 7 5] Hill (a) tt\ rOtft#*C:fctt6#^2g 
($12, 3, 13, 5, 14, 7, 8 OA 1 |aj&lt£:^ 
ttWtifc^ f^m (b) ti\ rot^OSW^nO^ 
ftSr/^Ltv^p ^(^I^bt^^^J; o \z^ %\<nyt 
134 KB 13lt H©^7^ KB 3 ^Sttf5fflT(7) 
A 1 iffij&JfcSr, ffi 2 <D%#<< KB 1 4 O^ 2 O^ 9 3/ K 
B 7 <h«te-r3«-eoA 1 ffl^Sit X K) fc/h* <45i5 

y KB 3 ta5*-r*«-Ct>«*f*n***^>f KB 1 4 O 

*n*s*t<tB:ffi^*b5«0*#>f KB 1 3 K 
«l4j:9tRffSr»:<R€Six5^-e, IQH (b) 
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xv^m2(DitM^ Kin, i 4 comw-^m^. £ 
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